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Examination in Math 207 Discrete Mathematics, 4-30-2005

1. Determine whether (p — ¢) A (-p — q) = ¢.
2. Write the contrapositive, converse, and inverse of the following: If you try hard, then you
will win.
3. Suppose P(z,y) is the statement ”z and y are real numbers such that x+2y = 5”. Determine
whether the following propositions are true.
a) Vady P(z,y)
b) Zavy Plz,y)
4. Prove or disprove that if A and B are sets then AN (AU B) = A.
5. Use the definition of big-oh to show that f(n) = 3n? + 8n + 7 is O(n?). Find the witnesses
C and k.
6. Describe an algorithm that takes a list of n integers a1, ..., a, (n > 2) and finds the second-
greatest integer in the list.
7. Find the prime factorization of 16575.
8. a) Prove or disprove: If a = b mod 5, where a and b are integers, then a? = b*> mod 5.
b) Prove or disprove: If a? = b> mod 5, where a and b are integers, then a =b mod 5.
9. Use mathematical induction to prove that n! > 2"~! for any positive integer n > 1.
10. Give arecursive definition with initial condition(s) for the set of numbers a,, in {3,7,11,15,19,23,...}.
1 2 3 12
11. Let A = [0 1 4] and B= |0 1. Find AB and BA. Are they equal?
2 3
12. Find each of the following quantities:
a) C(5,4) which is the same as (3).
b) C(5,0) which is the same as (g)
c) P(5,1).
d) P(5,5).
13.  a) Show that the relation R = {(z,y) | —y is an even integer} is an equivalence relation
on the set of real numbers.
b) What are the equivalence classes of 1 and 1/2 with respect to R
14. a) Does the collection of sets {1, 2,5}, {2,4, 7} and {3, 5,6} form a partition of {1,2,3,4,5,6,7}7
b) Does the collection of sets {1,4, 7,8}, {2,3} and {5, 6} form a partition of {1,2,3,4,5,6,7,8}?
15. Consider the grid below.

B

Suppose that starting at point labeled A an ant can go one step down or one step to the
right at each move. This is continued until the point labeled B is reached.
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Examination in Math 207 Discrete Mathematics, 4-30-2005

a) How many different paths from A to B are possible?

b) How many different paths are there from A to B that go through the dot indicated
above?

16. Consider the graphs below:

a) b) c)
d) e)
Determine which is a simple graph, a multigraph (and not a simple graph), a pseudo-graph

(and not a simple graph), a directed graph, or a directed multigraph (and not a directed
graph).

17. a) Use a table to express the values of the Boolean function f(z,y,2) = 2§z + yzx + 2Zy.
b) Determine whether f(z,y,z) = f(z, z,y).
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